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INTRODUCTION
Different authors described several options for the 
treatment of osteoarthritis of the trapeziometacarpal joint 
during the years. The most of the techniques tend to re-
move the conflict between the two arthritic surfaces of 
the joint; Gervis1) in 1949 reported a simple excision of 
the trapezium registering a remarkable reduction of pain. 
Other surgical procedures include fusion, trapeziectomy 
combined with interposition arthroplasty2-4) and total 
joint replacement.5)
We considered that what is really important is to 
avoid that the degenerated trapeziometacarpal joint 
moves causing pain and therefore loss of strength. For 
this reason trapeziectomy is the way we prefer but we 
considered different ways to maintain the first metacar-
pal height to the scaphoid, important aspect for force 
restoring.
The aim of this study is to compare midterm follow-
up results of two different techniques: trapeziectomy 
with tendon interposition arthroplasty and trapeziectomy 
with K. wire distraction.
METHODS
Between January 2003 and January 2010 a prospec-
tive study was carried out using two different surgical 
techniques to treat osteoarthritis of the trapeziometacar-
Background: Various surgical techniques were reported with excellent result for the treatment of trapeziometacarpal joint arthri-
tis. However, the best treatment option was not defined yet.
Methods: This randomized prospective study compared the result of two surgical techniques: tendon interposition arthroplasty (64 
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Results: After a mean follow-up period of 6.8 (range, 3-10) years it was possible to observe a higher rate of pain relief following 
trapeziectomy with K. wire suspension, but no significant differences in strength, range of motion and DASH score between the 
two groups. On lateral unloaded radiographs the height of the space between the base of the thumb metacarpal and the scaphoid 
showed a mean value of 6.5 mm for both groups; the average distance between the metacarpal base and the trapezium was not 
statistically significant in the two groups. Complications were observed only in patients treated with trapeziectomy and interposi-
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pal joint in two groups of patients. Group 1: interposition 
arthroplasty using abductor pollicis longus (APL) as pro-
posed by Sigfusson and Lundborg;4) Group 2: temporary 
K. wire distraction after trapeziectomy as suggested by 
Kuhns et al.2,3,6)
Patients were randomized into one of the two homo-
geneous groups using a computer database program. The 
following inclusion criteria were created for the study: 
no previous surgeries affecting the same arm; no diabe-
tes or connective tissues disorders; symptomatic stage 3 
or 4 osteoarthritis according to the Eaton classification.7) 
Patients with rheumatoid arthritis, previous hand surgery, 
previous bone fracture at same side of upper limb were 
excluded.
Group 1 had an average age at surgery of 61.5 years 
and a sex distribution of 53 (83%) female and 11 (17%) 
male; Group 2 had a 63.5 average age and a sex distribu-
tion of 41 (73%) female and 15 (27%) male.
Surgical techniques and groups
All surgical procedures were performed by two dif-
ferent surgeons with level of experience IV according to 
the expertise scales.8) Each surgeon performed both pro-
cedures during the study.
Group 1 received trapeziectomy and interposition 
arthroplasty using APL.4) After surgery a splint was used 
for 3 weeks to hold the joint protected in opposition and 
light abduction.
Also Group 2 received trapeziectomy and the first 
metacarpal was stabilized using a K. wire (1.5 mm) 
placed between the thumb and the index finger metacar-
pals to hold its base at the level of the base of the index 
finger metacarpal (Fig. 1-5). A thumb spica splint was 
used for 3 weeks to maintain the correct position. The K. 
wire was then removed 4 weeks after surgery.
Assessment
All the patients included were evaluated during the 
usual checks in the first post-operative month for dress-
ing and K. wire removal; than after 3 and 12 months 
post-operative with X-Rays check. In 2013 we revised 
all the patients enrolled at an average 6.8 years follow-
F.C.R.
A.P.L.
Fig. 1. Tenosuspension technique - the strip of the APL dissected proxi-
mally is used to stabilize the first metacarpal. The strip is passed through 
the radial flexor tendon and anchored to the U-shaped capsular flap.
Fig. 2. U-shaped incision prepared for the surgical procedure: abductor 
pollicis longus dissected proximally at the snuffbox.
Fig. 3. Clinical case 1- pre-op x-Ray.
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up (range, 3-10 years). The mean follow-up of the two 
groups was similar; in particular 7 years (range, 3-10 
years) for the group treated with trapeziectomy and in-
terposition arthroplasty, and 6.6 years (range, 3-10 years) 
for the group treated with trapeziectomy with K. wire 
suspension.
We considered an objective evaluation to regis-
ter range of motion (Kapandji test) and grip strength 
tests (Jamar test); three pinch tests were used to assess 
strength with a finger dynamometer: key test; tip to tip 
test, tripodal test. For a subjective evaluation a visual an-
alogue scale (VAS 0-10) and DASH score (score 1-100) 
were administered. The maintained scaphometacarpal 
gap was measured with x-ray imaging (Fig. 5).
The diagnosis of FRC tendinitis was based on clini-
cal signs (pain elicited with passive extension and active 
flexion of the wrist against resistance, slight swelling 
and tenderness over the tendon at the wrist) and con-
firmed with ultrasound or magnetic resonance imaging. 
Statistical analysis
Statistical analysis was performed using the student 
t-test, chi-square and Fischer exact tests where indicated. 
Significance value was set at p < 0.05. The analysis was 
conducted with the Statistical Package for Social Sci-
ences (SPSS) software version 15 for Windows SPSS 
Inc., Chicago, USA. Approval to carry out the study was 
obtained from the local Ethics Committee.
RESULTS
There were 120 patients enrolled in the study with 
a mean age of 63 (range 45-77) years, 64 patients in 
Group 1 and 56 in Group 2. The demographic charac-
teristics of the two groups were comparable for sex and 
age. The mean preoperative pain in the two groups was 
similar: 8.5 ± 1.2 according to the VAS for the patients 
of Group 1 and 9.5 ± 0.9 for the patients of Group 2. 
The post-operative pain was 2 ± 0.4 for the patients of 
Group 1 and 0.9 ± 0.3 for the patients of Group 2; Group 
2 had less pain respect to Group 1 (p < 0.05); in Group 
2 we didn't detect flexor carpi radialis (FCR) tendinitis 
as in 11 cases in Group 1. The Kapandji test showed 9 
(SD 1.3) for Group 1 and 9 (SD 1.6) for Group 2. These 
results demonstrate no difference between the two tech-
niques, in term of functional tests. Postoperative clinical 
data and results for the pinch and grip strength tests and 
the DASH score are reported in Table 1. These show no 
significant differences between the two groups (Table 
1). On lateral unloaded radiographs the height of the 
space between the base of the thumb metacarpal and the 
scaphoid showed a mean value of 6.5 mm, range 4-12 
mm, for both groups; the average distance between the 
metacarpal base and the trapezium was not statistically 
significant in the two groups. It was not possible to ob-
serve any increase in thumb metacarpal collapse onto the 
distal pole of the scaphoid (Fig. 5).
Complications: nine cases (15%) in Group 1 had 
complications with tendinitis of the FCR. No compli-
cations were reported in Group 2 (p < 0.05); none had 
changes in sensibility after surgery. 
Fig. 4. Clinical case 1- post-op x-Ray - see K wire position in light distrac-
tion (usually a temporary rolled wet gauze 5 x 5 cm is placed between the 
metacarpal and the scaphoid after trapeziectomy with K wire insertion).
Fig. 5. post-op x-Ray follow-up at 5.5 years.
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No cases of infection or migration of metacarpal to 
trapezium were detected.
DISCUSSION
The most effective surgical treatment for trapezio-
metacarpal osteoarthritis is yet to be defined. Thumb 
metacarpal (TM) arthrodesis requires a prolonged period 
of immobilization to reach fusion and often results in 
a decreased range of motion if compared to other tech-
niques.9) with the risk of developing scaphotrapeziotrap-
ezoid and metacarpophalangeal arthritis.10) By observing 
the good clinical outcome of a failed arthrodesis of the 
thumb carpometacarpal joint, recently some authors 
have shown good results by deliberately creating a nar-
row pseudoarthrosis in the TM joint, although this is not 
recommended for stage IV.11)
TM joint arthroplasty is another option which aims 
at preserving the length of the thumb with soft tissue 
balancing but this technique is weighted down by its 
high rate of complications, such as radiographic subsid-
ence into the trapezium, bone loosening, migration and 
dislocation, especially when using Moje Acamo CMC 1 
implants and Elektra and Pyrocarbon implants.12-15) Good 
results were presented by Goubau et al.16) after joint re-
placement with ivory prosthesis (Memometal, Stryker 
Corporate) in 22 patients included in a 5-year prospec-
tive follow-up study. Similar positive experience was 
presented by Burke et al.17) with a retrospective study of 
69 cases treated using Swanson Silastic trapezium re-
placement prosthesis with a mean follow-up of 7.7 years.
The resection-suspension arthroplasty and its vari-
ants gave generally good results,18-20) although with a 
significant incidence of specific complications, such as 
instability at the site of resection, complex regional pain 
syndrome (CRPS) and, in the Authors’ experience, flexor 
carpi radialis tendinitis.
Vandenberghe et al.21) compared the results of the 
implantation of a cemented TM prosthesis (De La Caf-
finiere–Stryker, Howmedica; Roseland–DePuy) with tra-
peziectomy with ligament reconstruction and tendon in-
terposition (LRTI) in 322 patients. The clinical findings 
showed no significant differences on impairment, pain, 
patient’s satisfaction and disability so they concluded 
that LRTI should be the first choice in the treatment of 
basal joint osteoarthritis of the thumb.
Trapeziectomy reduces pain but the dispute is how 
to approach the scaphometacarpal space. Trapeziectomy 
alone as described by Gervis was modified adding a K. 
wire to stabilize the first metacarpal to avoid metacarpal 
collapse.22-24) This demonstrated to give no significant 
differences in pain, grip strength or scaphometacarpal 
distance if compared to a tenosuspension technique. It 
was also demonstrated that there is no correlation be-
tween the height of the scaphometacarpal space and the 
clinical outcome.24) In these cases a scaphometacarpal 
arthritis is possible, thus suggesting the use of tenosus-
pension;25) however this approach also demonstrated that 
collapse may cause greater postoperative problems. The 
method used in this study is the association with a K. 
wire to maintain the scaphometacarpal height although 
study results showed no loss of height of the first meta-
carpal nor cases of first metacarpal collapse in either 
group. This means that the fibrosis created in the scapho-
metacarpal 153 space in the trapezium excision and bone 
space distraction technique group allowed the formation 
of a cushion during the four-week period of metacarpal 
distraction with the K. wire.
Field and Buchanan as well as Vadstrup et al.26,27) 
confirmed the results by Downing and Davis on the sca-
phometacarpal height,24) showing that it did not influence 
grip or pinch strength, so they concluded that there was 
no benefit in the use of suspension with FCR sling after 
trapeziectomy.
Table 1. Clinical data of patients treated: explanation of tests per group
Pain (VAS), 
mean (SD)
ROM (Kapandji test), 
mean (SD)
Valgus stress test, 
mean (SD)
Key test, 
mean (SD)
Tip to tip test, 
mean (SD)
Tripodal test, 
mean (SD)
Grip strength, 
mean (SD)
DASH, 
mean (SD)
Group 1 Preop 8.5 (1.2) 9 (1.3) 2 (0.3) 17.6 (4.9) 20.6 (7.8) 20.6 (1.9) 123.6 (12.7)
Postop 2 (0.4) 54.9 (4.9) 42.1 (2.9) 40.2 (10.7) 181.3 (1.7) 18.2 (1.2)
Group 2 Preop 9.5 (0.9) 9 (1.6) 2 (0.4) 16.7 (2.9) 15.3 (6.8) 18.6 (5.8) 109.8 (22.5)
Postop 0.9 (0.3)* 48 (4.9) 41.2 (8.8) 42.1 (14.7) 176.5 (6.8) 17 (1.9)
Statistical tests: Chi-square test for categorical variables and the student t tests for paired samples.
Group 1: trapeziectomy and interposition arthroplasty.
Group 2: hematoma technique.
*p < 0.05: the difference between pre and post operative pain in both groups was significant only in Group 2. No other differences were detected.
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In the present research, after a mean follow-up period 
of 6.8 years, it was possible to observe a higher rate of 
pain relief following trapeziectomy with K. wire suspen-
sion but no significant differences in strength, range of 
motion and DASH score between the two groups.
The complication rate for trapeziectomy and tenosus-
pension was higher than for trapeziectomy alone both in 
previous studies,26) and in the Authors’ experience; more-
over tenosuspension required longer operating time.
The current’s study results are in line to the compara-
tive studies reported in literature. Belcher and Nicholl 
compared the results of simple trapeziectomy with trape-
ziectomy combined with LRTI using the APL tendon in 
forty-three patients. At a mean 13 months of follow-up 
both groups expressed equal satisfaction with the opera-
tion and there were no significant differences between 
the two treatment groups. However LRTI lengthened the 
operation by approximately 15 minutes. Complications 
reported were represented by 3 cases of recurrent pain 
(1 case in the simple trapeziectomy group and 2 cases in 
the trapeziectomy combined with LRTI group); 2 cases 
of neuroma due to damage of the terminal branches 
of the radial nerve (1 case in the simple trapeziectomy 
group and 1 cases in the trapeziectomy combined with 
LRTI group); moreover in the trapeziectomy combined 
with LRTI group 3 patients respectively reported insta-
bility, sensory loss on part of the dorsum of the thumb, 
and FRC rupture.28)
Davis et al. in 1997 performed a prospective ran-
domized comparison of simple trapeziectomy and tra-
peziectomy either combined with palmaris lungus (PL) 
interposition or LRTI using FCR tendon in seventy-six 
consecutive women. The authors found that the results 
of these three techniques were indistinguishable at 3 
months and 1 year regarding pain, thumb stiffness and 
weakness, functional disability, range of movement, 
hand grip and thumb pinch strength. Complications were 
reported respectively in 27% of cases in the simple tra-
peziectomy group; 26% in the trapeziectomy with PL 
interposition; 52% in the LRTI group. Complications 
were mainly represented by radial neuritis (5 cases in 
the simple trapeziectomy group), palmar median neuritis 
(1 case in the simple trapeziectomy group, and 2 cases 
in both trapeziectomy with PL interposition and LRTI 
groups), and FCR/PL pulling (2 cases in the trapeziecto-
my with PL interposition group, and 5 cases in the LRTI 
group).22)
More recently Davis et al. extended their study in-
cluding a larger sample size represented by 162 women 
that underwent to 183 surgical procedures for painful 
trapeziometacarpal osteoarthritis of Eaton and Littler 
grades 2 through 4. Each patient was randomized for 
treatment by either simple excision of the trapezium, 
excision of the trapezium and PL interposition or exci-
sion of the trapezium and LRTI using half the width of 
the FCR tendon. At the 1-year follow-up evaluation, 
pain levels and thumb strength were similar and not sig-
nificantly different for each of the 3 surgeries at both the 
3-month and 1-year assessments.23)
Possible complications reported in literature follow-
ing simple excision of the trapezium are represented by 
cases of painful subluxation and degenerative change at 
the pseudarthrosis.25)
However retrospective surveys of the outcome of 
simple excision of the trapezium including 2 studies with 
mean follow-up of more than 5 years and 1 with a mean 
follow-up of 11 years have reported satisfactory results 
without the occurrence of these complications.29-31)
Field and Buchanan in 2007 performed a randomized 
single blind study including 65 patients with Eaton and 
Glickel Grade III or IV arthritis of the carpometacarpal 
joint that were randomised into either undergoing tra-
peziectomy alone (with no wiring) or a trapeziectomy 
with FCR suspension. This study showed no significant 
differences between the two groups in respect of grip 
strength, key pinch strength, tip pinch strength, and pain 
scores at a mean 1 year of follow-up. The complication 
rate was higher in the trapeziectomy + LRTI group, with 
more patients complaining of irritation over the wounds 
used to harvest the FCR tendon and of symptoms of 
CRPS Type 1. The trapeziectomy + LRTI group had 
a greater scaphometacarpal height, and this difference 
was maintained at 12 months of follow-up; however 
the clinical results of this study suggest that the scapho-
metacarpal height makes no difference to grip or pinch 
strength.26)
Recently Gangopadhyay et al. in 2012 compared the 
results of trapeziectomy alone, trapeziectomy with PL 
tendon interposition, and trapeziectomy with LRTI in 
153 thumbs after a minimum follow-up of 5 years. Pain 
relief, grip strength, key and tip pinch strengths, and 
range of motion of the thumb did not differ among the 3 
groups. Few complications persisted after 5 years, and 
these were distributed evenly among the 3 groups.32)
Our results support the concept that trapezium exci-
sion and bone space distraction technique without formal 
interposition or ligament reconstruction requires shorter 
surgical time and allows similar results in terms of pain 
relief, range of motion and grip strength when compared 
with the other previously reported techniques.
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This study presents some limits and possible bias: 
two different surgeons performed the procedures with 
potentially different outcomes although the procedure 
was properly carried out in all cases; patients’ profes-
sional activities were not considered in the study and 
these could have had an influence on the outcome. Stress 
radiographs could have shown differences in the scapho-
metacarpal space but this assessment was not included in 
the study. It is interesting to report that about VAS score 
some patients had 10 value, and this data is correlated 
strongly with age of patients; older patients reported 
higher score respect to others, but without statistically 
differences.
In conclusion, this study reveals that trapeziectomy 
associated with stabilization of the first metacarpal 
with a K. wire gives better results than tenosuspension 
in terms of pain relief and rate of complications, while 
there are no significant differences on grip and pinch 
strength. For these reasons it is recommended that tra-
peziectomy with K. wire suspension is used instead of 
trapeziectomy and ligament reconstruction.
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